The main regulator of the cell cycle in budding yeast is a cyclin-dependent protein kinase (Cdc28) that is constitutively expressed but periodically activated and inhited during progression through the cell cycle. Cdc28 forms an active kinase by binding to two families of cyclin partners, Cln1-3 and Clb1-6, each of which is synthesized and degraded in different phases of the cell cycle. In early G1 phase, Cln3 is the only available partner of Cdc28. As a newborn cell grows, the heterodimer of Cln3:Cdc28 accumulates until the cell reaches a critical size, when there is sufficient Cln3:Cdc28 (and a back-up protein, Bck2) to activate the transcription factors SBF and MBF.
cell into mitosis (M phase). As CKIs are removed, Clb2 level rises because Clb2 activates its own transcription factor Mcm1 in an autocatalytic reaction. Rising Clb2:Cdc28 activity phosphorylates and inactivates the transcription factors SBF and MBF. In telophase, Clb2 must be degraded below a threshold so that the cell can exit mitosis and return to G1 phase. Clb2 degradation is initiated by two proteins, Cdc20 and Cdh1. Cdc20 has been kept inactive in the early stages of mitosis by the 'mitotic checkpoint complex'. When all chromosomes are properly aligned on the mitotic spindle, Cdc20 becomes active and facilitates the degradation of Clb2.
Moreover, as a yeast cell exits mitosis, Cdh1 is activated by a phosphatase, Cdc14, which has been sequestered in the nucleolus by binding to Net1. After full chromosome alignment on the metaphase plate, first Tem1 and then Cdc15 become active. Cdc15 phosphorylates Net1, which leads to the release of Cdc14. Next, Cdc14 activates Cdh1 (which takes over for Cdc20 as the primary initiator of Clb1-6 degradation in G1), and Cdc14 also activates the transcription factor, Swi5, for production of CKIs in G1 phase. In this way the scene is set for the cell to return to G1 phase, when the CKIs are abundant and all cyclins (except for Cln3) are out of the picture. Table S1 . Variables and initial values. Except for mass which is a normalized (dimensionless) variable, all other variables are based on number of molecules per cell. Initial values are given for all variables that are governed by differential equations. Some other variables are expressed in algebraic functions of the time-dependent variables, so their initial values are not listed here.
Variables, equations, reactions and parameter values

Variable
Description Initial value ·Clb2·(AP C−AP CP) 
Reset rules: When the normalized concentration of Clb2 (denoted as [Clb2] n ) drops below K ez , we reset the auxiliary proteins [BUD] n and [SPN] n to zero, and divide all species in the cell, except for Cln3 and Bck2, between daughter and mother cells with a 40:60 ratio, according to observations by Di Talia et al. [1] .
This ratio for Cln3 and Bck2 is set to 20:80 to match with the experimental observations in [2, 3] . When
[Clb2]+[Clb5] drops below K ez2 , [ORI] n is reset to zero. These auxiliary proteins are used as flags to specify particular events (check points in the budding yeast cell cycle). That is [BUD] n =1 indicates bud emergence,
[ORI] n =1 specifies initiation of DNA synthesis and [SPN] n =1 signals that the chromosome alignment on spindle is completed.
The reset rules in our hybrid model are similar to the deterministic model by Chen et al. [4] . However, to prevent events from misfiring multiple times due to stochastic fluctuations in the hybrid model, we follow specific tactics [5] . In our model, there are two types of events: First, events that are associated with the states of certain species that change across predefined thresholds in only one direction (increasing or decreasing), taking BUD as an example. Second, events that are associated with the states of certain species that change across predefined thresholds in both directions (increasing and decreasing), taking Clb2 as an instance.
For the first type of events, the thresholds are set to the original predefined values at the beginning of the cell cycle. Once an event is triggered, the corresponding threshold is increased by multiplying it with a large number (e.g., 1000) to prevent misfiring.
For the second type of events, we add two dummy events to prevent misfiring. Supplementary figure S1 illustrates an example which describes the procedure we use to monitor type-two events for Clb2. The goal is to monitor the occurrence of events 2 and 4. We add events 1 and 3 to prevent misfiring of events 2 and 4 in our hybrid stochastic model. At the beginning of cell cycle, all thresholds are set to very high values except for the first event which is set to 0.5K ez . Once event i occurs, the threshold for i is set to a very large value and the threshold for event i + 1 is reset to its original predefined value. Using this procedure, we guarantee that events 2 and 4 take place in a correct manner in the presence of stochastic fluctuations. Supplementary Figure S 1: Type-two event monitoring procedure [6] . Events 2 and 4 are the original events from the deterministic model [4] . Events 1 and 3 are the dummy events added to avoid misfiring of the original events in the presence of stochastic fluctuations. K ez is a dimensionless concentration. Table S3 . Reaction channels and corresponding propensity functions for the slow subset in the hybrid model.
SSA
Reaction
Propensity Function Reaction Propensity Function Table S4 . Basal parameter values for the wild-type cell cycle. Parameters that start with lower case k are rate constants (min −1 ). All other parameter are dimensionless. Code. We notice that the parameters listed in Table S4 are the values that are computed after converting the concentration of species into population. In the code, however, to provide more flexibility in tuning the parameters, the original parameters from Chen's model are listed and then converted. See the README file that further elaborates on the Supplementary Code. In In In : 0 (10,000)
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